Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.002 Å; R factor = 0.030; wR factor = 0.083; data-to-parameter ratio = 18.5.
The title compound, C 18 H 18 O 2 S 2 , which lies on an inversion center, adopts a gauche + -trans-trans-trans-gauche À (g + tttg À ) conformation in the S-CH 2 -CH 2 -CH 2 -CH 2 -S bond sequence. In the crystal, molecules are packed in a herringbone arrangement through intermolecular C-HÁ Á Á interactions.
Related literature
For crystal structures and conformations of C 6 H 5 C( O)S-(CH 2 ) n SC( O)C 6 H 5 (n = 2, 3, 5, 7, 9), see: for example, Deguire & Brisse (1988) ; Leblanc & Brisse (1992) ; Abe & Sasanuma (2012) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the C1-C6 phenyl ring. Data collection: APEX2 (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 The crystal structure of 2DBS 2 was determined previously (Deguire & Brisse, 1988) . In the 2DBS 2 crystal, the S-CH 2 -CH 2 -S bonds lie in the gauche
) conformation. Our molecular orbital calculations and NMR experiments (Abe & Sasanuma, 2012) showed that this conformation is significantly stable even in isolated and liquid states owing to the anti-parallel arrangement of S-C═O dipole moments (the intramolecular dipole-dipole interaction). (4DBS 2 ). These differences may be partly due to strengths of intermolecular interactions. In the 2DBS 2 crystal, a number of intermolecular interactions such as C═O···H-C, C-H···S, and C-H···π can be found. In contrast, the 4DBS 2 crystal has only a few C-H···π interactions (Fig. 2 ).
Crystal structures of nDBS 2 (n = 3, 5, 7, 9) were also reported (Leblanc & Brisse, 1992) . The nDBS 2 molecules adopt (t) n g + conformations in the S-(CH 2 ) n -S part. Interestingly, the nDBS 2 molecules show clear odd-even effects in the alkyl conformation: g
Benzoyl chloride (15.5 g, 0.11 mol) was added dropwise into 1,4-butanedithiol (6.1 g, 0.05 mol) and pyridine (8.7 g, 0.11 mol) kept at 0 °C, and then the mixture was stirred for 2 h. The crude product was diluted with diethyl ether (50 ml) and washed with water, 8% sodium hydrogen carbonate solution, and water. The organic layer was condensed, and white solid remained. The solid was recrystallized from ethanol to yield 4DBS 2 (8.7 g, 53%).
The product was dissolved in chloroform in an open vessel. The vessel was placed in a larger one containing methanol, a poor solvent for 4DBS 2 , to facilitate precipitation of crystals by vapor diffusion of methanol into the chloroform solution.
Refinement
All C-H hydrogen atoms were geometrically positioned with C-H = 0.95 and 0.99 Å for the aromatic and methylene groups, respectively, and refined as riding with U iso (H) = 1.2U eq (C). 
Computing details
Data collection: APEX2 (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT (Bruker, 2007);  program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009 ).
Figure 1
Molecular structure of S,S′-butane-1,4-diyl dibenzothioate (4DBS 2 ). Displacement ellipsoids are drawn at the 50% probability level. 
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